® b * m *# » ff ( j p) © # s* tt 
@^H^Hr^^(A) ¥2-16031 



®Int.Q. s 

B 29 C 61/06 

II B 29 C 55/28 

B 29 K 75:00 

B 29 L 7:00 



7446-4 F 
7446-4 F 

4F 



<&£m *Fj£ 2^(1990) 1A19B 



®# @ B863-1641I9 

m BS63(1988)7^2B 

<m w % a a > §;iintA«.mdbgBriT@7#3i^ 
©as n a **i»*5C£tt *jii*Afti6+»Bri5i5»» 



*h a « 

1 . &3J © * ft 

9l'*:'7-fA'A 
l/*vafflJ;*>fc$7-f.A'A*c*r>T, 8 7^ 
& 0 . JL o & X to& V 3 0 X JU T T 

3. ^«oPia^is 
[ & m Jb © m m *9 ] 

la tt #. 7 u * >7 < * a c ra -r s . 

« 3R J: 9 * H5tlS J &KfB'7-fA'AfcUT(i, # V 

ft *r - * X » *yyt>ebv*» #y*.*uv 
£ Cr if <9 IR tfi ft 7 •* » a At fc] 6 ft * thf ho 



&V-*oBCJft*#A#3E&UfcO, & * » I* 
Att3*h**3c<3lJ8**i-C^S#. Ifc IS £ S A* 

s < a ** * + t v*i> h a * *r r * * fc* * ue 
tt^<oiRtt^Hfl|7<A'Att % t o ^ f n * t ^ 

If-oRScEjtehStO A« J& *J fc 6 ^ <0 ifi 

a « -c * * . 



[ n a * » & t ^ * *<o *s J 

«tt3as*3E<. b ^ *«ttt t ii^itt c eg l r 
UinfcttJt*Wl-ftJft*JSit#y * ^ * vfijific 
fill/. tt#'J*l/*>8|ffl<-;ioJ!4i5llStt 

7 ^ ^ a c o ^ Ta*tt«Lfcfi», *t s © *s a 

ttfc»QIStt£cic*&tttf*#?*#y $ 1/ * 

M »r s * y *i'*z>mm±o**'7 4*j*'e 
t ■» t .' 3 7 ^ i <o hat; y y * v vis^-eo 

&[&*8=i5A<fi*S.tf ft © fj> < U^fti* 

ti T -c * ft c t^^ffit -rsjtfiJixtatt* !/ 9 U * 

> 7 •f-*Aeff&6©T6ft. 

B * ti ♦ 5cU.ft«»tt5*«ffiTlt, * £ « © 
B ft t t U 74 IS 7 < * a *M9 e, n * 

rat*, *s&a»fc a & 

tfiati*ftfc<r^isif ©a^istt* y ? u * > 

8I 0 * 7 is :/ F. It|w4:t4tfj4«j,; * 
© ii H * ;* * < ffAttv^Kfflrt*c*f , Jaft:f-^ 
# v *Af # y r « f £ , r * y * 

K L 9 . * ft tt if & ft , &fl^tt^*|Sj_tS 

**B©]»ttlfiil#y •? W * > 7 4 * A fct * 
fc t I* 7 < * A © llOt^y * </ > fS f» "C © & © 

C20SUJh, »tt<tt30XtlJtnt)T, 



H13¥2-1C031 (2) 

f ■ * 3t « C ^ T ^ fi ft 'J *> \> * > « ffl fc 

ft SI ffi # y *-*'Sptf>Sfltf)«fflcJ:T>rKffl* 

* £ , * 7*1) ?^ h VXAf*'^. 

mtti^e ti* tor j&r, t, £ot o($£st 

Rfttf 0 . 1 Jb M 3 . Ic»i/ Kl ftf $ u < a O.SftJI 
I.OcjI/iO 4> © *C & ft . 

- ZT. J»5Jfitt#y 7b* V SI 0 © JS A » « 

atfe»jh*«IRffi^J£t«tofc9, A ft V> ^ * 
SaKfi^i.0ci2/iJ:UM/>5t, £€ttt* 

* ir * 6 , * 3£ *s « ^ u * ^ettt^jujcft 
ft&tt3t*1i*ft&?ifflttitfy 

& £ . 7 v * A © USE JS *i<A*<<t5t2l9tttt 

£jj:-r*4< 4 a: as e ft ii * *r sr r * ^ tf 
^*a*u, «33©a«fi*ae# stt * 

* V 7 4 *A©flJtttJ8fc«'v<OEflJ#oJfigc&* 

* 6 -e a ft . 

l/B^I«IOf< t *»V^n*-:£C 2 O X|j|0 



fl. * & 43 C ? . # V n * > 7 4 > A O 

tR tt * * ^ y * V V ft * T O tt fc l T ft 0 fc 3 

4 fc it> -e * £ . 

ojpfttt. t o & t js c r A £3 £ * n 5 © 

io^,m 3od^ © * © # » a -e * * . 

C 

UT, *:3£f8©ft«l*Stt#»;9l/:*>7.f*A 
ffl;«r8;U&©$n<-ea&*. 



1* i«j -r tf-iuuji vo; 

(1) 

(DSC) C 1 5 as ok *4 * 
An, c *i * I 5t/ain©££2ffi'C£S 

U T * 4t> . 

K f4 7 v * a * nocy !i t 9 v|8it>c i o 

«fc 9 b fc.. 

* X® V (*) - l '~ U x 100 

l. : &&mmm 

l.: eta?* fc^osaraffiia 



(« 3 *J £ K 

lOOao/oin 0 l , 7 ■< Jl/i» C a ^ 

Ba<*-e©s*«fl<jg.tt: K ) 
t b fc . 

A-3 Otfci . Sffi-N* F l/W ^ * © & ft 

T. &fl7<*A*-WGt|Stt©fc£ 
«l~7. tt « « 1 - 4 ) tt=#i/->l>fc& 

c j: -7 t , * fc a« 7 v * a # - & axittt © 

« { 36 tt « a - i it « s - s ) tt* 



Ce4 { 2»6hfcl»Ot <x) fc U fc . 

£ 31 5* ff * £S3g&£FiKi8&£3t<D*K* 

7 * A-A t UTHafttO* (O) . 
^FifiSttiOt ( x ) t bfc. 

Xttfl I ~ 4 . ftft « 1 ~ 2 

O g 5 0 aa© V 7 l> - J/ a >i¥aij£JBtt*ra 

ft ^ ftii # «j ? w ^ > « B t nofiS ioot©a 

BE ? ffi fit S 1$ b * ^>7U*'-rA4»&fflEHS 
ft. ?IK&7-o- 7 7 7-ft l.$ft£3.0 . 3lRZa 
flMOft £ Ita/aU <0*ttt V V 7 U-i/a > J& 
tiStCiot, 7 JJ * 3 0 ^ Ojft«ltt 



it Of 2- 



1G031 (4) 



■■m^&XHv. swats* m s a 

& J: 9 * IS £ ft « & . JttBtJSai. * £ # # £ c 
fcfcSfiDigfflcfcafcofct. gg *K 35 3 o a « 
ft & ff St < . HStSfc£ft©*Bt>6»T***fr 



s 

\ 



« 

EfC 



S3 



ooo o 



oooo 



oo 



5 

« «* * * 



33 



s 



V 

a 

* 
a 

ii 

D 

is 

•I * 

* e 

=• * 

* o 
G *» 
« 40 
. ft 
- <» 
5£ 
•TV 

* & 

s 



ffi * . Og4 0 mi«W > 7 U — 

t-kofflBsaft not ctffaitfctt, yu- 

r^^tb i.^£4,o.)inaiS6AS2 0i/iii 
« * » <S b fc IS* * IS 2 * c St U fc A« , [SJ&J;D 



9 



9 


ooo 


X X 


S 

*w 


ooo 


x O 


»r 

«T 






H 

»~ 
PC 


0 00 1 
0 0 It 
OOtI 


o o 

■A O 


» 

<<~ 




V 

o «t 
— w> 


» 

97 

* 


M ^ (A 

V. -N. \ 

*» o •» 

f> ^ W 


*» »■ 

"S. V. 




K» <0 t- 


*» ▼ 

C 
i3 



2-16031 (5) 



t is a a » « t.stifl/to a nf : 04i.#. » VuVi W 
©*. □ a 5 o ■■«> t *w # tu # £ & * jg » ? , 
emas net <o*ftT mas u fc. 

! 2 •/■in r@fitS»filo-^t tc 

If , 3 19 a « * »H3ERtfiaia j &g&o*e3p 

* H b e B3*c^tSn<; jftilKtS*fc 
*. & # # 4: J£ m <o ta m c h S t» <o tt % $ 



E 

a 

\ 

E 





o ob 






oo o 


x O 


*r 

B" 


•w •»» — 


** 


« 

« 


MOO 
1 ICO 
1000 




as? 


V. CI 




» 

S3? 
3~ 
C 


" ^ \ 
«- o 


n O 

\ \ 




• « Z 


n * 

s 

i3 



Ktitr^^ofc, ffinfc^M. as s © a 

<o E B tt ti * 5 A, * iR*Sy-y, H 25 £ B * £3 



ftSA 'h J»l - * 



; JP 02-016031 



.1/10- 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19)[Publication Country] Japan Patent Office (JP) 

(12)[Official Gazette Assortment] 

Laid-open (Kokai) patent application number (A) 

(11)[UNEXAMINED PATENT NUMBER] Common [ 2-16031 ] 

(51)[IPC] 

B29C 61/06 
B29C 55/28 
B29K 75:00 
B29L 7:00 

[IDENTIFICATION MARK] 
[Fl] 

7446-4F 
7446-4F 
4F 

(43)[DATE OF FIRST PUBLICATION] Heisei 2 (1990) January 19 

[EXAMINATION REQUEST] UNREQUESTED 

[NUMBER OF CLAIMS] 1 (Total Pages 5) 

(54)P"ITLE] A heat-shrink polyurethane film 

(21 ([Application Number] Showa 63-164119 

(22)[Application Date] Showa 63 (1988) July two days 

(72)[INVENTOR] 



JP 02-016031 



2/10 



Yutaka Watanabe 



(72)[INVENTOR] 

Suminori Tanaka 



(71)[PATENTEE/ASSIGNEE] 

Okura Industrial, K.K. 



(74)[REPRESENTATIVES] 
[Patent Attorney] 

Kazumi Ogawa 
[Specification] 
[1. TITLE] 

Heat-shrink polyurethane film 
[2. Claim] 

It is the film which consists of a thermoplastic polyurethane resin of crystal heat of 
fusion 0.1 or 3.0 cal/g, comprised such that the thermal contraction rate in the 120 
degrees-Celsius glycerol bath of this film is 20 % or more in at least one of the length 
and width directions and permanent set is 30 % or less. 
The heat-shrink polyurethane film characterized by the above-mentioned. 

[3. DETAILED DESCRIPTION OF INVENTION] 

[INDUSTRIAL APPLICATION] 

This invention relates to the heat-shrink polyurethane film which was excellent in 
mechanical strengths, such as a puncture, an impact, etc. very suitable as a wrapping 
material for contraction of various goods. 
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[PRIOR ART] 

Conventionally, as a film for shrink packaging, heat-shrink films, such as PVC -based, 
polypropylene -based, and polyethylene -based, are known, It utilizes widely in the 
field which used each characteristics. However, a PVC -based heat-shrink film is 
excellent at low temperature contractile among these. 

However, when it is an opposite side heat sealing, chlorine gas produces, or it adds to 
a sanitary problem by transfer of a plasticizeretc., it has many faults of being scarce, in 
mechanical strengths, such as a tension, a tear, a puncture, and an impact. 
Moreover, on the other hand, as for polypropylene -based and a polyethylene -based 
heat-shrink film, cost is used widely at a low price. 

However, on where contraction temperature is comparatively high, in this case there is 
a problem that the strength of a puncture, impact etc. is weak and it cracks easily, as 
for the film for shrink packaging of these existing, even if any are taken, at the point of 
the resistance with respect to a puncture and impact etc., the present condition is that 
what can meet the request of a user is not found. 

[PROBLEM ADDRESSED] 

This invention was made in view of this situation. 

The place made into the objective is flexible, and its strength, such as a tension and a 
tear, is strong, and it is in the point of providing the heat-shrink polyurethane film which 
has the resistance which was moreover excellent especially to external force, such as 
a puncture and an impact 

[SOLUTION OF THE INVENTION] 

In order that these inventors may attain said objective, a mechanical strength is strong 
and pays its attention to the thermoplastic polyurethane resin which has character 
which was moreover excellent about a flexibility and springiness. 
Earnestly examination was carried out about the heat-shrink film of this 
polyurethane-resin base. 

Consequently, if it is the polyurethane film which has a specific crystallinity and a 
specific heat-shrink, and permanent set, it will find out that the film suitable as a 
wrapping material for contraction which has mechanical strengths which were not 
seen, and which were excellent, such as a puncture and an impact, for heat-shrink 
films, such as old polychlorinated vinyl-type resin, is obtained, this invention was 
completed. 

That is, this invention is a film which consists of crystal heat of fusion 0.1 or a thermal 
plastic polyurethane resin of 3.0 cal/g, comprised such that the thermal contraction 
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rate in the 120 degrees-Celsius glycerol bath of this film is 20 % or more in at least one 
of the length and cross directions. 
And permanent set is 30 % or less. 

It concerns on the heat-shrink polyurethane film characterized by the 
above-mentioned. 

Hereafter, the heat-shrink polyurethane film of this invention is demonstrated in detail. 
What has a thermoplasticity among the rubber-like-elasticity giant-molecule which 
contains a urethane group in the molecular structure which uses a Afunctional polyol, 
a diisocyanate, and glycol as the main raw material is named a thermoplastic 
polyurethane resin generically in this invention, it is a thing consisting of 1 type, or 2 or 
more types of thermoplastic polyurethane resins, such as adipate ester -based which 
the kind of raw materials, such as said polyol which it uses specifically, distinguishes, 
polyether -based, caprolactone ester -based, and poly carbonate-ester -based, 
comprised such that and the crystal heat of fusion is 0.1 or 3.0 cal/g, preferably it is 0.5 
or 2.0 cal/g. 

Here, when the crystal heat of fusion of a thermoplastic polyurethane resin was less 
than 0.1 cal/g, the tackiness was strong, and since it was easy to contact the goods 
and the film which involve, it became insufficient contracting the contacted part. 
Or, 

a cramping phenomenon is produced and a poor outward appearance is presented, as 
opposed to a problem critical as a wrapping material for contraction producing, if 
crystal heat of fusion becomes bigger from 3.0 cal/g, flexibility, springiness. 
Furthermore, heat-shrink etc. falls, a heat-shrink film which is made into objective of 
the invention is not obtained. 

In addition, the thermoplastic polyurethane resin which uses by this invention, if crystal 
heat of fusion is what satisfies said conditions, and also it can blend and use the 
thermoplastic polyurethane resin which has a crystallinity, and a normal thermoplastic 
polyurethane resin without a crystallinity, they are PVC -based, polyester -based, and 
polyamide -based within limits which do not change the character a lot, thermoplastic 
resins, such as an acrylic type and a polyolefin type, are blended, or even if it adds 
suitably a ultraviolet absorber, antioxidant, a coloring agent, a lubricating agent, etc. as 
required in order to improve a weather resistance, handleability, etc., it does not 
interfere. 

For the heat-shrink polyurethane film of this invention, the thermal contraction rate in 
the 120 degrees-Celsius glycerol bath of this film is 20 % or more to in at least one of 
length and width direction again, preferably it is 30 % or more, comprised such that 
and permanent set must be 30 % or less, preferably 20 % or less. 
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This is because these inventors note the point that the tightening property in which the 
comparatively low coefficient of contraction was also excellent is obtained, when the 
thermoplastic-polyurethane film which has unique character is used for a flexibility and 
springiness as a wrapping material for contraction, the resistance with respect to 
tightening property after the coefficient of contraction of this film and packaging and 
puncture, and impact etc. was examined in detail. 

Consequently, if the coefficient of contraction of a film becomes bigger, tightening 
property will improve. 

However, opposite side molecular orientation progresses too much, and permanent 
set increases, a decrease is seen in the phenomenon in which mechanical strengths, 
such as a puncture and an impact, it is because it comes to be able to perform the 
application to the wrapping material for contraction of a polyurethane film only after 
both thermal contraction rate and permanent set satisfy specific conditions. 
Therefore, in the polyurethane film of this invention, when thermal contraction rate in a 
120 degrees-Celsius glycerol bath is 20 % or less in at least one of length and width 
direction, while contracting becomes insufficient and the completed outward 
appearance after packaging worsens, if permanent set of a film becomes bigger from 
30 %, mechanical strengths, such as a puncture and an impact, will fall sharply, the 
inconvenient problem that the property of a polyurethane film is lost arises. 

Still in this invention, when the reason for having expressed the thermal contraction 
rate of a polyurethane film as a value in a glycerol bath is a shrink packaging, 
compared with heat mediums, such as a normal hot air or steam used well, its heat 
conduction to a film is uniform, and it is because thermal contraction rate can be 
quantitatively evaluated correctly. 

Moreover, the thickness of the heat-shrink polyurethane film of this invention is not 
suitably chosen according to the application, and it is not necessary in particular to 
limit it. 

However, film strength, tightening property, economical efficiency. 

When a feeling of a fit to the goods which it furthermore involves etc. is considered, 1 0 

or 300 micron(s) is usually suitable for the film thickness. 

[Example] 

Hereafter, an Example demonstrates the heat-shrink polyurethane film of this 
invention in more detail. 

In addition, the measuring method and the evaluation method of a physical property 
which were performed in this invention come out as follows. 
(1) Crystal heat of fusion 
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A 15 mg sample is paid to a differential scanning calorimeter (DSC), this is 
temperature raised by the temperature increase rate of 15 degrees-Celsius/min, the 
heat energy released was calculated from the area of the heat generation peak which 
appears at the time effusion, and it calculated for this as per 1g of samples. 

(2) Thermal contraction rate 

a sample film is immersed for 10 seconds during a 120 degrees-Celsius glycerol bath, 
and it found for thermal contraction rate in the meantime. 

(3) Permanent set 

The length to which the elongation between marked lines amounts to 100% is made to 
contract the sample film pierced to dumbbell No. 1 type after maintaining for 10 
minutes, a traction and. 

Permanent set was measured by following Formula. 
Permanent-set (%) 



L0: Marked line question distance 

L1: Distance between marked lines after making it contract 

(4) Puncture strength 

After being able to reverse a sample film and fixing cross-sectional the cylindrical ring 
of a diameter 75 (phi), the cone head of 53 point angles is thrust into the center of this 
circular film surface at the velocity of 200 mm/min, the maximum load (unit: g) until a 
hole opens on a film was made into puncture strength. 

(5) Impact resistance 

The impact resistance (unit: kg-cm) was measured on condition that full-scale 30 
kg-cm and an impact head 1/2 inch using the pendulum type impact testing machine 
(Toyo Seiki factory film impact tester). 

(6) The outward appearance after a shrink packaging, degree of about 140 - 160 of 
tunnel inside temperature degree-Celsius, the contraction tunnel apparatus set as 
passage time about 10 seconds is used, when a sample film is contractile biaxial 
(Example 1-7, Comparative Example 1-4) 

three-ways sealing packaging, moreover, when a sample film is contractile unaxial 
(Example 8-10, Comparative Example 5-6) 

the shrink packaging of the spray container was carried out by sleep sealing 
packaging, respectively. 
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A visual-observation evaluates the state after packaging, it is (CIRCLE) about what 
has favorable tightening property and a favorable outward appearance, whether 
contraction irregularity of which tightening property is bad or remarkable was accepted 
is made into (*). 
(7) Comprehensive evaluation 

After puncture strength, an impact resistance, and a shrink packaging, it is a 
comprehensive evaluation thing based on results, such as an outward appearance, 
the thing suitable as a film for shrink packaging was made to (CIRCLE), and the 
unsuitable thing was made into (*). 

[Example 1-4, Comparative Example 1-2] 

The thermoplastic polyurethane resin with which crystal heat of fusion as shown in 
Table 1 differs variously is melt-kneaded at the temperature of 160 or 200 
degrees-Celsius using the inflation extrusion machine of 50 mm of aperture diameters, 
after extruding from an inflation dice, the heat-shrink polyurethane film of film 
thickness 30 micron was created by carrying out inflation molding succeedingly on 
condition that a blow up ratio 2.8 or 3.0, the taking over velocity 10, or 12 mmin(s). 
About these polyurethanes film, the result which evaluated the outward appearance 
after thermal contraction rate, permanent set, puncture strength, an impact resistance, 
and a shrink packaging etc. was shown in Table 1. 

Both the things in the range of this invention have crystal heat of fusion, thermal 
contraction rate, and permanent set mechanical strengths stronger than a same table, 
such as a puncture and an impact, the outward appearance after a shrink packaging is 
also favorable, etc. suitable as a heat-shrink film, furthermore, these characteristics 
are compared with the commercial heat-shrink film made from a PVC (Reference 
Example 1) shown as Reference Example, and the heat-shrink film made from a 
polypropylene (Reference Example 2), it was checked that it is excellent. 
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Table 1 (length direction / width direction) 
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Row (left to right): Crystal heat of fusion, thermal contraction rate, permanent, 
puncture strength, impact resistance, outward appearance of contraction package 
packaging, joint evaluation 

Column (top to bottom): Example 1, Example 2, Example 3, Example 4, Comparative 
Example 1, Comparative Example 2, Reference Example 1, Reference Example 2 

Notes 

Each of products made from a PVC of Reference Example 1 and 2 and heat-shrink 
films made from a polypropylene used the thing of the thickness 30 micrometer. 
(Note) Each of products made from a PVC of Reference Example 1 2 and heat-shrink 
films made from a polypropylene used thickness 30 micron. 

[Example 5-7, Comparative Example 3-4] 

After extruding the thermoplastic polyurethane resin of crystal heat-of-fusion 0.8 cal/g 
at resin-temperature 180 degrees-Celsius by the inflation extrusion machine of 40 mm 
of aperture diameters, the thermal contraction rate of length and width direction 
created the polyurethane film of variously different thickness 30 micron by carrying out 
inflation molding on condition that a blow up ratio 1.8 or 4.0, the taking over velocity 6, 
or 20 mmin(s), respectively. 

About these polyurethane films, the result which evaluated the outward appearance 
after permanent set, puncture strength, an impact resistance, and a shrink packaging 
etc. was shown to table 2. 

However, from the same table, both the things in the range of this invention had 
thermal contraction rate and permanent set strong mechanical strengths, such as a 
puncture and an impact, and, moreover, it was checked that the outward appearance 
after a shrink packaging is also favorable. 
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Table 2 (length direction / width direction) 

Row (left to right): thermal contraction rate, permanent set, puncture strength, impact 
resistance, outward appearance of contraction package packaging, joint evaluation 
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Column (top to bottom): Example 5, Example 6, Example 7, 
Comparative Example 3, Comparative Example 4 

[Example 8-10, Comparative Example 5-6] 

Extrusion molding of the thermoplastic polyurethane resin of crystal heat-of-fusion 1.5 
cal/g was carried out on condition that resin-temperature 190 degrees-Celsius using 
the T-die extrusion machine of 50 mm of aperture diameters. 
The thermal contraction rate of the length direction created a variously different 
polyurethane film by taking over with the cooling roll which rotates the melting sheet 
which it extruded from the dice by the convergence 3 or 12 mmin(s) at that time. 
About these polyurethanes film, the outward appearance after permanent set, 
puncture strength, an impact resistance, and a shrink packaging etc. was evaluated. 
Consequently, it was checked as shown in Table 3 that the thing in the range of this 
invention has strong strength, such as a puncture and an impact, and the outward 
appearance after a shrink packaging also has favorable thermal contraction rate and 
permanent set 
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Table 3 (length direction / width direction) 

Row (left to right): thermal contraction rate, permanent set, puncture strength, impact 
resistance, outward appearance of contraction package packaging, joint evaluation 

Column (top to bottom): Example 8, Example 9, Example 10, 
Comparative Example 5, Comparative Example 6 

[EFFECT OF THE INVENTION] 

And also the heat-shrink polyurethane film of this invention has mechanical strengths 
which it was not able to have with this kind of film until now and which were excellent, 
such as a puncture and an impact, as mentioned above. 

Since it has an high degree tension property and an high degree antiwear quality 
further peculiar to a polyurethane resin, a moisture permeability, a flexibility, heat 
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boundable, etc., for the application to wrapping material for contraction, of course, it 
can use also for industrial materials, such as a contraction tape and a glove for 
precision operation, and the application range is various. 

[REPRESENTATIVES] Kazumi Ogawa 
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